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= (54) Title: SYSTEM HAVING DLC CONTACTING FACES, METHOD FOR LUBRICATING THE SYSTEM AND LUBRICAT- 

— ING OIL FOR THE SYSTEM 

S (54) fZWOZft: DLCttttffi*** ^^fA, K^XTAOfflTfr^a&tfRi/XxAfflffl^ift 

^= ( 57 > Abstract: A lubricating oil for lubricating contacting faces being opposed to each other and moving relatively, wherein at least 
^= onc of the faces is coated with DLC, characterized in that the lubricating oil satisfies the following requirements (a) and (b): (a) it 
comprises a base oil for a lubricating oil containing, as a primary component, a base oil comprising at least one of a hydrogenolysis 

— mineral oil, a wax isomerization mineral oil and a poly- a -olefinic base oil, exhibiting a kinetic viscosity at 100°C of 2 to 20 mm 2 /? 
== and having a total content for aromatics of 5 wt % or less and a sulfur content of 0.005 wt % or less, and (b) it contains sulfur in 

an amount of 0.2 wt % or less. The present invention further provides a method for lubricating DLC contacting faces and a system 
having DLC contacting faces. 

(57) gift: 

— tiitsg^ffi *rjn*t irztcv><Dmmms autr/a v^cd l c 

#»*ttTO(a)X[;(b)0AfrS:Ifct:U#« i i:t8. 



IT) 



w 0 rara 2 /s, £^#J£^***S 5fi*%«T> ****** 0 . 00 5 
^ (b) 6ft Jt * * * # 0 . 21i%£(Ttfc5 0 
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(84) %jzmm*<»teiw i )s ±T<Dmm<»&®&mtrzt 

fig;: ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, SD, 
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mm® 

[0002] ii^osift, *yym<D&mte¥MmMWkx*<Dmmmm&?*~-x 

commit* mm, mu&<Dmm&&\z£z**;v#-&&<Di&m, mz&m 
x^mmmm-rmnm, mm. ms&s, mi-mm^-tm&nm 

[0003] tumid lC*5ft5^^^-ta5«c©<a»*t»tLT, Wfctf , xy^yoft 

&RTfm&mmm®Tx<Dmmm&<D&mmm-mtst%x\,^ 0 wmmmat 
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fc&vvai, zommm^tfs^zktm&Zftx^^wnxwtUo nx. 
t, r^DLcimK:, #mMo4t&!to^Gi-mmmm%LtckLxi>m&i&m 

WftnXffil: B ^h^^nv 5 -^^^. ^1999.5, pll-12, MfiH 
^^ffzSCitte: World Tribology Congress 200 1.9 .Vienna, Proceeding p342, Kano 
et.al. 

[0004] #3§^<d i ^{i, />«:<^-*^DLc-ctt«s^, MfaLxmttmzwm-tz 

Rsattiewfc, !7-y^Mtt^t£?fts^y-a- 

^»(X)©100 e C{Cjo^®]^^2-20nimVs > ^^#^^Tfi^5®» 
%^TT% *»o«EjS^^r*iS0. 005K*%J^TT*fo?>DLC^Mffi^-t--5v'^7 L 
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^%mmm*fr&ts&xmmi-&DLcmmm<Dmmjjmmm£hz 0 

[0006] *%m<Dmmm*. ^<t-h-^Dicxm.m^titc n^LxnMm^mW} 
•tzmfsm, w*-\z, mmm, mtti®, ^m^m^mmxmm-r^t^x^, ^ 
o&B&¥f&*£fettimfttzzktfx%z> 0 *tc*mw<Di/^j±&tfmm% 
m*. ^-rm^m<7)±tmmm^mi-^<Dx, dlci&sswu i&m&vk 

xmfc<%^*;^-ttn^mffit^ktfxzz 0 *tc. *%m<Dmmmt±, &ta 
<th-^DLcxmm^nt^%fmLxmmKmW}'t^mmm(D^^i-^ 

&*mk-tz>zth^mxhz> 0 
[0007] m imMMxftmL±sRvm&nmmm (D^^^-rmmmx^ 0 
[0008] j^t, *%wzmcmmimwi-z> 0 
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tfwW)i-zzk\cM, fimmzmmtfwm-rzm mm* ekj®, mm^vm* 

DLctimm&tej&i-&m&tLxi*mz.mwtttti:wK mm* mmmtwm 
$mi>xmz.ttfx%z 0 

[0009] ±|5^M®(C*5V^T, -^DLCmmmXh<0. te^DLC$c«®T*&V^£-<7> 

mm* mmm* r^^^m* ^^>^^un* ^-f^m* 

j*x&&\t* mf<Dmm. mm.m^nm^xmwsmzMmir^fm\m 
m\^<* ^tcm^^mxmm<^^^~nm^mmx^Ax»t.u\ £ 
z(D^m^<Dmm^m^-rmntLx^ mm* -fy^+yt, #-*v^ 
<D#&m&ttm:tiiR-tzzbi>-*izz> 0 zhb&mm^ft&mmxmf&zh 
zmn* M{cDLc^^<7?TiN, crNm<D&mmmxwcm£tix^xh&\s\ m^* & 

[ooio] ±mm%tf®tLximizmmte<, ^n^commxt^ mm, tkm, =- 
vtr/K sf n \ =«^/uk ^yy^y, r P \ wm* ^yx\iz.^b<D2m 



WO 2005/014760 



5 



PCT/JP2004/011377 



SCM420^SCr420QlS)^W>btl5o 

<> #a©T/U$=^A3R^iSttffl-c#, 0flx.fi, v^y(Si)£4-20jfl;%,&^ 
«(Cu)Srl. 0-5. 0|f*%^tfffi*fiT^=!>A^Xtti&*AT/l^=^A^ 
&^<0te/flj&SSSU\, T^=£A^&<Z)#»J£LTte, AC2A > AC8A 

, ADC12Xf4ADC140lS)^^Jf fetlS, 

(Mg-Al-Zn)^ N ^^^A-T/K-^A-#±3K&JI(Mg-Al-REM)^ **9%*y 

/VV^A(Mg-Zn-Al-Ca)^, ^^^!>A-r/K=!>A-*/l^^A-%±®^JS 
(Mg-Al-Ca-REM)^, ^^i/^A-T/K-^-^ho^^AMgMl-Sr)^ 

W^{Cffiffl"C#5o ^ttttfcfi* AZ9K AE42, AX5U AXJ, ZAX85, AXE522, 
AJ52, AS2U QE22Xl-iWEAZ(ASTMM^mfbtl^ 0 
[0011] ±|5#^teffi»*ffi&$Rafi, J1S B 060l-l99McmULXmfe1rZ>~btfX*%, 
%<Dffi*M%0. lnm£XT.&$L<tiO. 08/zm«TT&5rt*5Sftl!B5©jlft© 

±IBDLC»«i5XW:DLCeJl^Oi»J|||T?tt«S^ffiW:, $ffi|f^S, W^ntTy 
-XSI$(10g?Sffi)^Hvl000-3500WSLV^ *r0>ffilJ¥ttO. 3-2. 0 
f*U\ DLC|ft«iS<f ©»K©*Bifll$Hv35SlOOO*i«, ^UfiJMo. 

«*.5t«l«LA<«53Bti36S*>5 0 

$-£jn^54§£\ z^mm^iz, ^y^^m^x\ c^—mz.^x\\kca^ 
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<O&m&Wl0kft\z.*5^Xb* DLCtt«B5©»^tt*s*t«F-e#5©^WaT?*>6. ± 
IB«^W3|S|'©*ffi§!*iSHRC45*«|T»tt, DLCttSEflSffiffiJEET^ffifflUllJlliL 

B 

B 

B 

B 

[0012] **«(D'>^AK:fflvs5ti?tttW:, »0J«^xAfflPM^fflv^ c 

*yt, 7v?*mmmm±, mw, mmmm, ®mm&, *mtm>*> 
smooth v ^btizxv- a -*u7jy%mmtLxi*, m*.\*fc&m~3o<o, 
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[0013] Stt(X)cD100t:^^tt5»jM«2-20mm 2 /s > #£L<te3-10mm 2 /s, XV 
#*L<fi3. 5~5mm 2 /sT»fc5, Xfft(X)(7?100 < C{c:jo^5il)3teStr2mmVsa± 

«Sr20mmVs«Ti:-rsci:fcJ:oT, *»©Jlli^lJ:*5W5i«(t^tAS*L<**< 

[0014] a^00©£#*&fc£**tt, 5K*%£tT, &£L<te3fC£%WT, <W#*L 
<{*0-2^fi%T?fcS o «^S?#«^*»ffi»t-5^T?, DLC*JK®|!:*5Jt5 

^«^^*tf4, ASTM msmmuLxmfeLtc^Mgft 

(aromatic fraction)"^ ^l^BfcU ji^r.©5Sr#Jjs®^Htt, 7/l^/l^<y-te?>\ 
[0015] ^(XMft^ite, 0. 005«*%WT. jJSUSO. 002K»%^T-Cfe 

0W±, J;9H»ctt:i25^±^a*U, *©±PBttii£200~300-Cifc5 o SfflOO 

[ooi6] friEffl»tts»(A)n, we*»cx»»e>fc*££#^#£u\8*, 

x\ 3om*%^t, £w*n,<K2omm%sj<T. w.\m^<momM%urm 
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[0017] ^mwommmat, jwia«?»**«(A)jcip*."c, #*M<&a*srii*Lfcv'> 

[0018] (B)fife#fcUCW\ 7/^!J^II(j:7^!)±l^Ify-yu--h > T/WJ&mx 

[0019] (Bmft<D±mmmz®Kmmte\,>t\ iisio~4oomgKOH/ g , &&L<m 

0-350mgKOH/gt?fc5o £ffc£ffi#60~150mgKOH/g&m 50-350 
mgKOH/g<D V tl^©(BM#X teC*lb£0f ffl L/c(B)j&#<D&ffi #M -fcU ^ 
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, Bm^<tezm\»]^hz,t)\ mmB)j$ft(DmMc£<o, ^Ltc^yy^mm 

nmxo. oi-ims%7)w*t<,o. 05-0. 3mm^mikL<, mmmft%& 

[0020] (o^^^^siiuyih^it ft^\mn*^U£\^v^mxm, 
x/k ffiy^^hy^x/w, yy^^-y^x/v, y>-^v^;*»7vK y^hy^*^ 

m-i9(DTv-^Tj^jumm(D^^-r^xh^tmm.^\ r^/i- 

[0021] ±|Ej^^^Cl-30(D^{b7K*S<bLT{i, #!lx.«, ^^S, ^ufcVl- 

^-y-^v^S, ^^v,^ ^^v,^ ^v^s, -^w 
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& 7T~jvm, 7?i?*.=./vm. ^x-^s, ^±^m, 

hyxi?^s, xhyx-fe^^s, ^y^x-t^/vs, ^*y-y±~;um, 

; v^P^fvi'S, i/^o-s^-y^S^^^P^f/H^iD^^PT;^ 
^S, ^frWVL^yf-fX/^ -y^)Vy^n^.y=f)V^ s ^/Wyyn^y^-jV^ 

/Pg, v^x/l^P^yfv^ ^;Wy^;Wy^u^y^-;V^ y°ut°;V^jV 
y^u^y^m, -y°n\£)V^jvy^n^.y^)V^ -yy°u\f;vy^n^<y^;v^ 
-fuTd/v^j-jv^/v-ytvL^y^-jv^ ^ivy^n^yjv^ i?^jyy?a~. 
^rvWg, ^fWi^p^rV/i/g, y°n\f;vy-7u^yjv^ s xf/^f^^^P 
^y/^M, Y)^>vy>7xi^yiv^ i/^/vy^u^yiv^ ^/wy^f- 
;1/^d^>'/vS % -fn^/v^/vyyu^y/v^, y°u\i°/y=c.^-/uy^n^y 
/vS, *yy°xi\?)vyyu^y)V^ -fut'/v^/u^vyfv^yfrm, 

v^x^^p^x/vg, ^tvyyxi^-f^-iv^ -fn\fivy 

^/W->^p^y^/PS, ^^/^^Vv-^P^^^S, 7°Pt°/^^/^>^P— 7° 
x^S, -f^)V^)vy^xi^-f=f-)V^ i/s°ut°juy?u^7°3-/v&% L xf7 p ut° 
/v^;v^jvy^u^y°^;v^%(DT;^jvy^tiTjv^;v^y^;v^Rxi-t 

xf;Mf^7x^/n, bv^/uy^-/^ y^-)vy^=.,vm, /n^Mf 

/uy^~;um s V^;yy^=.;]/m, ^j^y^;vy^.=.jvm, yby^/vy^=. 
^yf;i-7xxyi/S, ^y)vy^=.)V%, A^f^x-^g^ ify^jvy 
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[0022] ±mmt7kmmat, *&hftz±x<DBM^mRvft&m&ifii!tti, £ 

[0023] (CM#©#jS0IJ£Um, ^Hfi&:3-24, #4L<14H*«:4-18, «f»C»*L< 
fi^*»4— 12©*ljR, »2jRXI±»3j|R©TA^f/uSSr#f-51E!;i/i^eya:^ 

7vk agy^i^ai^/u, &yygghy^;*7VK yy^e/:n*T/K y^v^xr 
&Jia[fcfe»t5^Jitt<*!re>wi»f4>te<, Mx.fi, y^A, -j-hjpa, ;to 

; ^fp\ $B, ft, fn\ ^y^v^s&Ji w w«b 

[0024] 75>U«i:*5»tST5yW:ftrfeftllRW:/ji<, flfd^tf , *r/7^ 

v^T^ tfyr^^W 5,4x5. t^/VTVy, *7A>T^ ~7u\?>v 

TVs, Zfj-JVTV/, ^y^/VT%y, ^vvWT^ ■^<~f s f'iV7Vs, *97-Asr% 

^h^f^/UT^ ^^xV/W^ ^rf-xvvWT^ ^Zf^-y/VTVy, 
XWr^flsrVs* -s^f-jvTVs, i?x. s f-/vr%'y > v^nf/i^r^ *J-?*f-/v7% 
y, ^^■y^-)vr%y > ^**s;vT%y, ^-f^/vr^y, 'JjrtJ-tvTVy, 

T%y s ^t^r^T^, p^Aa^l'T^l', ^^/wyntVVT^^, t^frzff- 

;vrvy, ^}V-7viyd)\,T%y, ^^y^/ur^y, JkVzfW/vzf'f-jvTVym 



WO 2005/014760 



12 



PCT/JP2004/011377 



^^^XW^^X%M^lT^T;V^;VTVy\^^jVTVy, ^/ 
—jUTVy, jVTVs, ■?$/—}VT\y, ^yfy^/vTVy, ^-^/—/u 

TVy, ^-7$;—>vT%y, *>7$;—)VTVy, ;-Y;—)VTVs, ^;—/v^.?;*- 
frTVs, w;—)v-?u^;-)vt%v, ;-/y7°$ ;—;vrvy, 

^)^i-hT^/~jvT%y;^vy'yr^y, ^yy-yrvy, ^ntvy^r? 

Vy-ry^yybVTVy, bV^uy^by^y, "rby^yy^y^y, ^<y?^ 
^yy^^y^o^jTVy, ^yf^xf^T^, ^yf^^i^ j—>v 
T$y % KxV/w^/p/V— jvr%y s sfyj/yy^;— /wt^v, ^w/i^atv 
^T^;VrYy^yy^<y^Vym<D±M^/TVy, v?T$y, yr? 

^hTVyit^m<D^%T'y^T%y, H'tV/vt^ bV^y/i^TVy. ^7°? 
7*yjvT%y s JrtZ^yjvTVy, XyJ^TVyRTfxTTV/uTVymommmo 

-20(DT^/umxitr^^m^t^mmmTVy(ztihimm^x^ 
[0025] *mx<Dmm®^&^xmm(cmfti^ mmmimt-rm^^-r^tm 
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o. mm%t-r^t^m^L<, o. 08K*%^t> #ko. 06wm%&,Tt-tz>^ 
[oo26] (.D)<D#mn%mRmt®5itM\*, ^^^nu^^^^Mmitm^ 

[0027] (Dm^xh^mm^^^^y^/~^mmim±mtLx^ wz-t£, a, 4'-y 

^U^fc-^(2, e-^-tert-^'^^^y-ZV), 4, 4'-t^(2, 6-> J -tert-y^/W7 
i^^-^), 4, 4'-fX2-p<^;L--6-tert-^^-/l'7i/— 2, 2' -/^U^ X( 
A-^jV-Q-tert--f^-;Vy^y^-jV)^ 2, 2 , -^^l^>t^(4-^f-/l— 6-tert-y 
^vU^y-zl^ 4, 4'-y'^yx^t^(3-^f-/^-6-tert-^^/U7 ;t y-/^, 4, 
4'-- ry^ > nt o y7 : Vt^(2 > Q-^-tert-zf^;Vy^-jV\ 2, 2'-^^l/^hf^(4- 
y^-6-/^u7^y-/v) % 2, 2 Wy^y7=VtX4, 6-^f-/V7^7-/V) % 
2, 2'-yf-U^t^(4-y^/V-6-^n^^/V73:y— /W), 2, S-'s-tert-zfJ- 
)V-A-j-=f-)Vy^.;~)V, 2, 6-v ? -tert-7 > ~^>'^-4-^:^/U'7^/— /V, 2, 4-v^ 
^^-6-tert-^^/l^7^y-/W % 2, 6-^-tert- a-i^fvVTSA-p-^WWW 

, 2, e-^-tert-^/U^CN, N'-^y^/kT^yy^/k:^./-,^ 

(3, 5-^-te^t-^^7^-4-tK^= J ^v'73lrl/^)7 ,> ^t' , ^— h % ^s^^y^ij^^- 

xh7^[3-(3, S-^-tert-^/^-fcKn^rv-^^n^^nt 0 ^— Kk ^ 

/l^-3-(3, 5-v J -tert-yf-/I^-4-tKpdr->7^-/l^)y p nt°^— 3-^/1^-5 
-tert-y^/U-4-tKn^^ 3 :-/V«^IgW^^^x^g^^^f^L<^}f^tl?> 
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[0028] tfriB(DM#wu mmm^itL^y^m^^Lxmm^mmitu mm* 
[0029] *%w<DMftmm, wm&ffimifrSGZttzbtf-zzz. mmmmitL 

-40©^-r/v|g, TS>HS, T/ua-zHg, ^-tvi-M, ^A-tfV^i, 

W<bft> «t»tM>, j^H^3-3(\ i?)»4Utt^*Sf[3-20<OJ!ll»lt3^ 

[0030] «HE^sfc*^r*^*ti, K»*^^ri-«^rtSMb^»-es,ntf 
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[0031] mw^mm^m\^mtvx\^ m*&s r^-^m. **#ymm, *z.?a> 

^m<DWWtMmiMXhUTjV^/V)T')—;VTJ^-jV^ 6-(4-tt^- 3, 5- 
^-tert-^^Tnyy)-2, 4-t^( n -^?vl^*J-)-l ) 3, 5-h!J T^XitZtl 

[0033] fulElffiT/W^T/I^-^LTte, Mfcfi* /?/—/K 1-7 

/U, 2-;><5vI'-2-:/p/V~^©^5V— /U, 2- 
^y*/-/K 3-^^*/-/K 2-^5vl—l-^V-/K 

, 3-p<fvV-2-;/*/-/K 2-^)V-2-7$J—)V s 2, 2-^^^/W-1-7 p p/nV 
— A^f ©^^y— /K ;K /K 3 — ^1>V— /K 2-/ 

<?)V-1-^<V2;—)V, Z-tf-tV-Z-^VZJ—lV, 2-^)V-2,-^^ J— 3- 
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^JV-Y-^SVJ— /K 3-7^-2-^:^7— /V, Z-^)V-2>-^y^;—)V, 4 

/>, 4-/3-/u-i-^y?;— /k 4-^5-/v-2-^v$;—jv, 

2, 3-v>75vV-2-;/*7-/K 3, Z-y^/V-l-^ZJ—tV, 3, 3-vW/V-2- 

:7*7-/k 2-^/k-i-7^7-/K 2, 2-i Vtf-jvfjr/*- /i^cd^3-U-7-/k 
i-^:/*7— /k 2-^7**7— /k 3-^^?7-/k 2-7^/u-i-^3rf-7— /k 2 
-75vw-i-^f-7— /k 2-7fvu- 2-^fv— /k 2-7^71—3-^1)- 7— /u 

, 5-77VU-2-^=3rf-7— /K 3-^if-/U-3-^^^7— /K 2, 2—^7^/1^-3-^^ 
*7-/K 2, 3-^7^/1^-3-^^7-/1^, 2, 4-^7^/1^-3-^^^7-/1^, 4, 4- 

^7^/1^-2— <y$j—)V s 3-7fvv-i— ^=£17-7— /K 4-7tvi— l-^f- /— 

, 5-7f-/l^-l-^^ri)-7-/^, 2-^/WO-;5V— /^^)^7 S ^7-/U, 1-^*7 
-/K 2-^"^^7— /W, 3-^"^^7— /V, 4-7fvW-3-^7°^7-/K 6-7tvU-2- 
^7^7-/K 2-^^/U-l-^^-^7-/U, 2-7°Pt°/L'-l-^y^7- /U, 2, 4, 4 
-hU75 1 /W-l-^y^7-/W > 3, 5-^7^-1-^^-7-/1^, 2-7^/1^-1-^7° 
*7-/K 2, 2-^7f"/W-l-^f-7-/^(7)^^7-/V, 1-77V-/K 2-7t" 
7-/K 3, 5, 5-MJ7f"/W-l-^^f-7-/V, 2, Q-'J^;V-A-^^J-;V S 3- 
^7^-2, 2-v ? 7^/W-3— <y^7-/W, 5-7^/^^^7-/^(7)7^-7-/1^, 1- 
x^77-/V, 2-x#7— /W, 4-7 f #7-/K 3, 7-v ? 77VV-l-;J-^7-/K 2, 4, 

6- MJ7^/^7°^7-/^Wx^7-/W, ■7^x^7-/1^, Kx#7— /V, hyx;^ 
— /K 7^77^7— /K ^^#7— /K ^rf-r#7-/K ^7°^x>7-/l^, 
^ :3 r^X^7— /K ^7^7^77— /K *x7y/V7/l^~/|^<7);^^#/--,i^ 

7- ^x*7— /K ^^1^7— /K ^^u^af-y— /K f^ym-tf-^ — ^f^f-/— 

[0034] |fjElMT/^-/U-T/U3-/P^LT{4, flRtf, xf/-/U, ;7n^y-yK /f 7 
— /K ^iry-zK ;t^7V-/K xi?y-/K Kxi?y-/K ^U-r/VT/l^-zU 

mn&\MT/\s*/i'>>?vT;^j\'T/\'='—/\'bLXl%, GtRfi, ^p^y^y— /u 
, ^P-^dr-^7— /l', v^n^T^JV-zK y^/W^P^^y— /K 7f-/W^P^ 
3rf"7— /K ^TVl^v^P^fV-zK v^tvWv^p^ITV- /V, ^p^t^ 
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—/K ^f^7i^7;^-^, i?^^^3i-;VT7V3>-/U, 2, 6-^-tert-^ 

f-/P73i^^T/v=i'-;w, 2, 4-t?-tert-7'^7P73ir: /ut;>3— ;v^(D^y*^;vy 
*=• A'7A'=i*-/K 2, 6-^-tert-^'f-7W-4-^f-/l'73i=/VT/l'=i— /l^<Di?7* i ?- 

^(Dv^^Vl^^^'/VT/^-yK 2, 4, eH^-tert-^/l^-:/^/^* 

^(D-jryY— /K 2, 4-v ? -tert-^'5 L /^-a--7-7N— iV%<T>*?7f-}Vlr7Y— )V*§ 

[0035] MElfliT^a-^l/Ctt, DU^a^**&J:W£jtf?t, #lx.tf rt*&«SW 
W^TVl^-zK ^xTy/^T^3-/^(D^^^i2-18cDii:^X^^(DT^ 

[0036] B&SB2tf T/Ua-vWi, tKndrv/yvS^^ C t ] {v:2oWr'5^cDTfo^, 09*. tf, 

^SSt/bKp^^S^«^fig^^x*fcS^^i:2-40(D2ffi(T;^W) 
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[0037] tiiB7/^/UX\tTjU^/Uiy^—/UtLXlt, Mz-lf, ^/Wlf^-jV^ i/x. 

1, /U, 1, 2-7^7"^-^ 2-^/1—1, •S-7us<y>ssf—;v > 

1, S-^T^T-v^— /K 1, e-^^rf-^v 5 ^-— /K 2-^c9 : -^-2-^f : -/^-l , 3-7° 
P^Vi^t- A\ 2-^7VV-2, /V, 1, 7-^7°^yv ; ;*--/K 2-/ 
fvW-2-7 P ntVl'-l ) 3-7°P^>-y;3-— /K 2, 2-^^P-l, 3-"7u/<lsiZt*- 
/K i, /v, i, 2-7fvW-2-^7VU-l ) 3-7° 
D^y^t- ;K 1, 10-7**^^-—^ 1, 11-7^x^7^^-— /K 1, 12-Kx 

#>^ah-/K i, 13-hy^y^-^, i, M-xh^x*^^-— /u, l, 15-^ 
, l, XZ-irVZ'f-bWir—jv, i, 19-/^-7**^^— /K 1. 20-^f-x^> 
[0038] ffjf2(7 7l^r/U)^P7 7V*>W— />tLTf±, «jLtf, ^P^lJ-yvo-J-- 

n-zl/fC^f/l/^yify^t-^, 4, 6-> ? -tert-7^/H/7Vvyy^cDv ; 75 L 
/^yfy^- 4, 4'-^^-t^(3-^5 L /W-6-tert-75 L /V7^y-/W) N 4. 4' 
-7'7 v yT-Vt^(3-^^/l^-6-tert-7^/^7ii:/--/U), 2, 2'-^l/>-lf;*(4-^ 
^6-tert-7*^/^7oc7— /U), 2, 2'-^^^(4, Q-^-tert-zf^-JVUV^yy\ 

2, 2'-^^yyt-^(4-^/V-6-tert-7^/U7i/-yL'), 4, A' -^Uy\f^{2, 
6-. ^-tert-7*f-/V73i/— /V), 2, 2" -(3, 5-:7H:ert-7?vW-4-kKP= 3 r-y)7 0 p^ 
y,4, 4'-y^P^^-yy7 i Vt^(2 ) 6-^-tert-7*f-/P73i/— 

o 

[0039] ffjK2ffiT/V=i-/l^l7Cf4 > DLC^ttffiO*«ISr«tO{S«-Ct5^d^, ^?vuy 
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i/yn— ^ir^y^-)V^)^~)V^ 1, 6-^^f->-> J ^--;v > 2-y5vv-2, 4-^ 
1, 8-^-^>-^-/V, l, Q-yj-yiJir— ,^ 1} 10 _^ y ^_ /V% x 

2, e-v^-tert-y^Vl^-O, 5— ^-tert-^f-/^-4-(3, S-v^-tert-^^/l^^-t 
[0040] tij|H3ffi^±cDr^-7^«, tKP^^££#^4>^3o^±^-5kOTfc9 

>\ hyy^p— hy^p-;^ci/NV, hy^^p-/i-^^(Dhy^f-p 

, 1, 2, 6-^rf-yhy;<f--/K 1, 2, 3, 4-^VxNp-^ 

% y/W-/K TH=*-/K T^h^/V, ^r>y}— /K ^V=.h-vK ittib^fi 

tulBS^frxw^titLTfi, Mx.t£. ^y-feyy, b])^j±!)y, xh^y-ty 
^(7)^^x7)2-8*^ ^Hy^p-/v7°p^^^^hy^^P-/uyp/^(D 
2— sftflc, ^>-^^y^.yh— /u^w^y^^y^yh— /K7)2— 4ftfr, y/nf^>\ 

[0041] tulE3ffi^±C7)T/^-^ < i r tT, ^rv-P-*, T^tf h-/K y^K-*, 72*/-*, 
^Oua—.*, -^y-x, y/U/Jf-^, tnt't-^, -v^h-*, /fyv 

m^p-*, ^^P-^cD^^ffi-rsr^fe-et^c 
[0042] BuE3ffi^±(7)T/i'=i— ^'^^ov^x(±, ^y-ty>\ f>y^^ D — hyy^P 
— /pyp/^y, hy^p—zu^y^hy^^p-^r/^^, ^v^^y^yh— ;v 
,i,2, 4-^^hy^-- i, 3, 5-^y^yhy^— ;k i, 2, 6-^-^yhy^— 
/K l. 2, 3, 4-zfTs7-Yu—)V s y/vt'h— /w, y/H^y, y/wt>— /l^y-tyy 
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^tJ ? rtLb©^#j^J;t)$f^L< % ^y-iryy, hy^n-/v:n^ hy^ 
[0043] iulS^;^V^(4, ^/i-^^£^lX«2^±^1-5^^, #J;lte\ mm 

m^/z^ymm, mmm^m^^ymm, mmmx^ymm, mmm*,* 
mmmm^y^^ymmtLx^mmmm7imm^xit^^<D^m^ 

[oo44] mmmamffim^yx^tfymtLxte, vmt. *?>m, ^ymmm), -/n 

^(D^ypym. %7ny&!§(D^*-i)-ym, ~-7?ym, jj^V^m^nj-fpym 
N -<y;v^ymm<Dji-ym, 7*%ym, ^vf^yi, y^Jym^b'y'^ym, b 
i)T*yM, vj^ym^co'rhyv'^ym. ^y?T$ym, ^>v*=f-ym.m<D^* 
V-Ttiym, ~-y?7-'*ym, XTTVym^ottfr-'zym, /-t-T#ym, ^ 
y-ym, ^y^-y-ym., b'^ym, bV^ym, Tby^ym, ^yt^y-ym, 
^•f^-V-ym, xt^-y-ym, J-r^ym, bvr^y^ym.^ 

msi^mamftfiM^/X^ymkLXte, fflz.lt, TW;vm.^(D-7u^ym, •? 
nt^-yv^c^Dtv^ tnbym, ^yytibym^o^ym, 

^yy-ym, ^±ym, ^7rym, *?y-ym, /*y&, f±ym, ty^-ty 
m, Kx-fe^, bV^ym, r-byf ±ym, ^y^f^ym, ^^±ym, ^ 
•ftf-tytb^ *yyym.^(Dir?$7 ! ±yw.s yfrtvi, ^±y^ ^yy=i 
±ym, v^±ym, bv*±y^ "rby^ym, ^yf^ym, ^y-^-tym. 
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^??=i±^m, /-r=>±>wt* wr^^m.^mih^o 

[0045] mm^m^m^^y^tLxit, mnmffimxtt^mm'BfVimftw.mwix 

mmm^/^ym, mux\tr^mmm^mm^x^^xm, ^mu 

ffiM&mmftxiz#&wx*hv^m%Q&&<D{<Lmtf&^ 

mmmwiVx^tfymbLxn, 0na.fi, ^y~m(^v^\ •wym^oy 

^(D^y^y-m, T*y\?ym.%r(D^y-yzm, tVyy$^cD^7^y-©u ^ 
})yW&<D*9#>-& s THyyy^oyi-y-m, ±^>ym^(DT^y~m, 
■fn^yzm, -?yyy^ y^/v^oy'y-yzm, 'yby^y^ /^ym^o 
-<y^yr.m. ^*±y~m, ^/fyzl, ^fyri, ;*yzm, r-tyr. 

mmmmhv^^ymtLxn, wait, ^n^vby^/^v^ 7$yvy*jv 
fty^fcs ^ypyhyx/istfy^ ^-v-yhVjjjytfy^ ^^yhy#/u#v^ is- 
wybvt/ytfym, ;i-yhv*^yn, TjjybVX^ym^ftmtfbtiZo 

[oo46] mu)kmm^^ymmtLx^ r/y^-^m, r^^m^-r^m^. zti 
btsumttxnfttiivtxh<9, r.m^(DimhBMxm, tt&& wm&wb 

&Mxhzmmm-40<D s i-7Tym*t1-z*;, y\ bvxterhyjj^tfym, 
tfymmmfbtiZo 

mfii-y^ymzGI-tts, bVXlZTbyX/ytfymkLX^ m*-\t, 
^•y-y^/fi/ytfy^ tf-suyfu^-fry^/jj/istfy^^ zL^/yy^u^y- 
y^/ij^ym, y'^fvy^vj^fy^jij/y^ym., ■f^-jvyyu^^y^ 
SJj/ytfyWt, ^■y^/yy^a^^y^r/^/u^y^^ ^y/vy^u^^-y^/ 
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jJ^ftlsW, ^f'f-iV-y^xi^^ry^yfitVi^y^ -%V=}-)Vy>7xi^y-y^;j] 
/l"#Vg£> yj?v^y°?y^y2)/U#y^ y^^^^y^yfs^y^ 

mmTv-^m^-tz^/, ^ bvxit^by ti/u^ymtLxn, $mt, *<y 

m^(o-<yify^hy^^ym, -f-yb^m^i-y^jy^/^y^ tKnThn 
/<m%f<D7*~/u-7°us<ym y Tbvs*m, ^&m^(Dy^=.^y°u-<y^ if-y^ 

[0047] mmmmmtt^tfymmte, ^^^y^m^i-^\x\-i.2^±.^^m 

mmttsutfymmx-hV, Mz-tf. yyy^J^ym, ^*y^yjj;u#ym, =•= 

^ym, ^y^^ym^(Dh^y^^ym^(Dmm5-40(Dmmm^^ 
y®Mtmift>ti% 0 

mx.it, mi^m^y^^ymm(D^^^ mmm^m^^ymmfD^v-^ 
s mm^^mymn^T-jv^ mmm^/^ymmco^T^xitz.tih(D2m 

[0049] mmmffiM^;z^7$ymm<v^xyMt, ±m<Dmmm^/^^ymmn>b 
^m^mm^mxmmu±t, ±&<Dim, 2mxmm&,-t<DT/u=i~ 
'mfrbtem£mfc£thzmxiz2mu±k<D^^/ui>)mfbtiz> 0 ^<dx? 

HJtfv— K y^?y^;*y~bxteyj\s\??yi/*u~bmsmi?bti& 0 
[0050] mmmm£fa*/i'#yMM<D^ ; rM$^ ±^mmm^^^ymm^b 
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3L=f-)V^*isjVT*y-<-K 'Myfi/WS^—K *SVWi/A'7'*J<<'-K &-2- 
6-14©lffiT7U3-/^^^SIIi;9ji^$tb5lS3ltt2ffiW±iWv J ^^7 i ^ 

[0051] mzfcXMMtottT'M't, ±ft<nfcmm*/i'tfymMfrbtem£m$i£ti2> 
imxi*2msx±.t, ±?&<Dim, 2mxmmsx±.<DT;v=t—^m^h^m^ } om 

LXtts yZMtox-TsTfr^ VyMvY&S-TsriV, \£xxp)yY^zc.7. ! fA/^ iMJ^vi^ 

[0052] m^mmm^^ymmfD^T/ubLxix ±^<Dm^m^/^ymm^ 
t>tez>m£<omti(&ftz>mxmmM-kb, ±M<oim. 2mxmm&±.<nr;v^ 
~^m^h^mxm^n^mxn2m^±b(D^^u^mfhti^ 0 

^iMT/^~/u<D^-^/umx^znh<D2m^±(Dm^mmtm^n^ a 

fvu:n~7VK v>-n-:/ntVi^«-7vK v^y^ntvi^n— tvk W/n- x 
xh^xvvi^—TVK v ! ^y^rv'/i'X-r;i', S^^i^5^ua>-"7VK v^:/ 



WO 2005/014760 



24 



PCT/JP2004/011377 



[oo54] mm^m^-^^mtLXix Mxji\ r-y-zw 7^h-/i^, y^/ioi- 
m^nxm^xh^ttm^u\ 

*f-Vy s y-YytYvyyy, y-Yy^Y^yy, *yjr*W, ^J^yjv^—7-;v^(Dm 

\t^m^mmmm, i%mm, m^xii^mmmmmmi-^mm^Lx^ 
xta<> 7Fmu&&<DiiLmt&Mxh<9, $.tc, z<Dwmm.hm>&Mxihz> a 

[0055] jtulE^fl&T/l^— /kd^— x/HIte, ±^.(D2BXli3M^±(OT/^— /Ufah 
, ^mrjV^-jV(D\iYti^y;vm^±X^-^Mt^fltz%±^- ; r;VXh^<, 
[0056] ffJlE^hV^H, *^'-^^^lX(i2^±^Tl-^^^^{b'a'^)-Cfe^, 
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y, ^uy°uh°/^hy, ^/vyyy°vt°/v>rvy, ^/y^^jv^by, t^ivyy 
y'^/Wy, t°-T^vy, ^^jv^Vy, y^ny, "M^f^jv^yy, ^fvutf 
=-/v^y, *y*f-)Vir*yY, ^;y7*y°T/ym<Dl%mm-40<DmQXlZ^m 

mmmtrhymwmfbtiZo ^fibmoxit^mum^mitmrn^xit^ 

rnlB^m^rhymtLX^ mz.lt, y?vy^/y, yfv^yf/y^ ^P^r 

•fyy, r±by*;y, -fn^iry^/y, zf^uy^rs, /^n7x/y, ^y/7xy 
y, ^y^/v^y, 2-Ttbi-ybym<DSkmm-40<Di%mm^byMAmifb 

tiz>o ^tibimm^xn^^<Dm^xit^mmmmm^Lx^xi,B,<, 
*ma®i&<DitLmtett:nxh<9, tic, z<Dwmmi>m><mxhz> a 
mmmmm^hymtLx^ r±bf-^/y, 2-r±vynym<Dmmm 
~40<Di%mmfryyMfcmfbin?> o zhbnmmwixteft&w;<D®mxi*7F& 
fBlite^£^L-cv^Tt^<^ JFmw&&(Dfauiz&Mxh<o, tit, zowmt 

m^hyr^-jvmtLX^ mx.it, Tirf— /K Ttb^y, T±b^^T 
;U=i—;V, x/T"kyyTjV^—/V, 7it^7^3-/W > ^yy*4y^(Dl%%%a — 

4o<DfbyT/^-/uM&mf btiZo ztibtei%mm, mmm^Lx^xt>tk<, 
tic\Km^x^^omaxit^mmmm&mi-^mm,mmm^L 

mo a-^rbymm, T-tbmm, tw^-^h^ ^yy^jm^o p-<yby 
m, yyyym, &-^<yy^^y°tit°^ym^(Dy-^bymmm(Dm^m-4o<D 
t-bymm&mfbtiz> e 
[0057] mBT/u^bmt, T/isTtb*mzixit2&±^i-%^mm%mik&mxh<o, 
mz.it, m^axit^mmmmr^^m, fcmmr^tm, wmr^f^ 
mxitztib<D2m&±<Dm&®msmifbtiz> 0 
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T/VxtK, -Yy/^WVT^xth\ fcV<yy7/Vxfch\ ^n^TA-xfcK, ^7/^ 
^T/^xtK, ^^y^T^T-'tK, ^yrV^T^T-'tK, ^U^TVi^tK, hUxv' 
/UTA-rfcK, ^y^^^T/WxtK, ^y^vvVTVU-rtK, ^/U^^T^xtK, 

-hy>TyU-rtK, p-b/UT/VxtK, ^y^/>T/VxtK % vC^AT/VxtK, a-t" 

[0058] tfiiE^-^-h^^, *~tf*~m&%ixte2u±.%-tz>tmm%m{k£v>i 

*-K SV-Atf-sJfcfc-K ^xVA^-zJf^-K ^yri/^-^-h, v?K 
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[0059] jt&ET/V3-/I^{*5£R-(0H)nT\ BuE^^#V^^f±^R-(COOH)n-C\ [ftE^ 
5tR-(CO-R')nT\ SulBT^xtK^{iS:R-(CHO)nl:\ fl&flB*— *K*— HRf** 

R-(o-coo-R')n-e^i-r^-et5o 

fifffiBRRWttJttl^etbaJfi^, T/Wdr/US, T/Wr^/Ug, T)\<*rVV^ 

te2m£x±.<Dmxim&$:m^vx^xi>&<, ^.mmmm^<D^m 

[0060] iifriETA^/USiLTte, y^S, n-7°PfcVl^ ^y^nt 0 

/^S, n-^^/l^S, •Yy^vl'S, sec-7^yl-£, tert-^^/uS, BJ(Xf3:#&<D 

ft&<D/~^m, mmxteft&<Dif^m, w.mx^^<D^y^>^ mmx 
&ft&<Dh^y*m, w.mx\*ft&(Dhy7 i ^m, iixi^gcf^f^n 
, W-mxtettfevy^z^yj^ mmxttft&oy^y-^y^m, w.mxi*ft 

a, mmxttfttifD^i/^g:^ mmxitftfcfD^^^/um, mmxteft& 
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[0061] jtulBT/Kr-^g^LTfi, Mx.f£> fc^/Ug, m^Xteftfo^-fu^-jV^ W. 

7*±~/i'm, umxitfttixD^yfT-k^g, umxit^o^-ff^^ 
m, mmxteft&iD^t^-^m, w-rnxn^^^^^m, mmx 
teft&(D;i-y*±~/ism, mmxizfttixD^-t-/^ mrnxn^o^y^ 
mmxizft&w=ft-^m, umxit^m<Dhv^±=-^m, mmx 

mmm~zo<DT/vr~/v^ mm*L<iti%mm3-20(DT/^~;vmxh5> 

Q 

[0062] mmi/?vT/V*;V&tLX\Z, MZ-tt. ^n^y^-;vm, >^n-^>/V^ 

^jWy-yu^i/jX,^ y'^/Vi/^xi^'yjV^ J-f-jV^jVyfn^iy/V^k^ 

*y^jV*y?u^*i/j\,^ ^^y^u^-f^/vm, -yyj-^i/tu^y'^m, J 

[0063] mmrv-^mtLx^ mz.il y^/^m, -ry^/^m<D^mm-20(DTv 
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& lixsMot^^/n, iffftxtt^ttw/^^ai^s, jail 

4-^^-yW7^n/US, 2, 6-^-tert-7*?vV~-4-{3, 5-v ? -tert-y^/l^-4-^<^^ ; 

;^S#OT;^7UT!;-;w£^5^jf ^if^^o^T^/vry-^S, 
*Ufi^»7-20^T/V^Ty-/US^{^f^L<«^^i:7-12OT/^ 

/Kry-/i^-efc5 0 rrr% T/i^/^«Hfc7y-/ux, T/^^ry-^g, 7 
^m7"40(7)Ty-/vr^/us^^tf^ti, &£ure^ifc7-20<DTy-/Kr 

mm*L<izmmm~i2(D7y-;u7/^/i>mxhZ) 0 zzx\ mm 
m'&mshzi><Dte±x<Dffimmmti^t.tiz> 0 
[0064] m^mm^mit^-mt, ±m<D&ik&®(Dmmfcxh^xi>®m\z®imx*z 

58^, *-7^ y^S^-ttb^^O^x^fi^M^^^SJ^^^, 
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